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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHO MporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe ¢ ydyéroM (QeaepanbHON paboyeill mporpamMMmbl BOCIUTAHUS U
KOHLEMIMHU IpenojaBanus yueoHoro npeamera «dusnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepanuy,  peaIM3yIOIIUX  OCHOBHBIC
o0Opa3oBaTelbHbIE IPOTPAMMBI:

o OepnepanbHblii 3aKk0H «00 oOpazoBanuum B Poccuiickoii denepanumn»
No273-®3 ot 29.12.2012 ¢ m3meHenusmu, B ToM duciie @3 Ne371 — O3
ot 24.09.2022.

e OO0 ytBepxaeHUU (PeaepalibHOrO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapT cpeaHero obmero obpazoanus: ot 17 mas 2012 r. Ne 413 (B
NEeNUCTBYIOIICH PEeaKIin);

e OO0 yrBepxkaeHuu denepaabHON 00pa3oBaTEIbHON MPOrpaMMbI CPEIHETO
obmrero obpazoBanus: oT 18.05.2023 Ne 372 (nelicTByromas peaakiius)

e O BHEceHMM U3MEHEHH B HEKOTOpblE NpUKa3bl MuHuHCTEpCTBa
npocBenieHus Poccuiickoit ®deneparuu, Kacaromuecs (eaeparbHbIX
o0Opa3oBaTeIbHBIX MPOTpaMM HAYaJIbHOI'O OOIIEro, OCHOBHOTO OOIIETO,
cpeanero oomiero oopazoanus: ot 09.10.2024 Ne 704

e Tlonoxxenue o paboueli mporpaMmme y4eOHOTO MpeaMeTa, yaeOHoro Kypca
(B TOM uucie Kypca BHeypouyHoOil nestenbHocTH) MOY CII Ne§3
LlenTpanbHoro pariona Bosrorpama»

Cogepxanue mporpaMMbl 1O (U3MKE HAIpaBieHO Ha (OPMHpPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTWHBI Mupa oOydaromuxcs 10-11 xmaccoB mpwu
oOydennn wux (Qusuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeSTEeNbHOCTHOTO  moxaxona. IIporpamma 1o  (QU3MKE  COOTBETCTBYET
tpeboBanusim PI'OC COO Kk MIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM H
MeTaInpeIMETHBIM PE3yIbTaTaM OOYUCHHS, a TAKKE YUUTHIBAET HEOOXOAMMOCTh
peanm3anuu  MEXMPEIMETHBIX CBs3ell (PU3MKM C E€CTECTBEHHO-HAyYHBIMU
y4eOHBIMU TIpeAMeTaMH. B Hel OmpenensitoTcss OCHOBHBIE TENH H3YYCHHS
¢u3MKU Ha YpOBHE CpeIHEro 001mero o0pa3oBaHus, TUIAHUPYEMBIC PE3YIbTaThI



OCBOEHHS Kypca (PU3MKU: JIMYHOCTHBIC, METalpeIMETHbIe, NMpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o gu3uKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca (¢GuU3MKM Ha 0a30BOM

YpOBHE, B TOM YHUCJI€ NPEIMETHbIE pe3yJIbTaThl 110 ToJaM 00y4eHuUs;

e cozepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHusl.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHT CYILIECTBEHHBIH BKJIaa B
cucteMy 3HaHUM 00 okpyxkatomeM wupe. IlkonbHbIE Kypc (u3uku —
CUCTEMOOOPA3YIOMIMI  JJIsI  €CTECTBEHHO-HAyYHbIX Y4YEOHBIX MPEAMETOB,
NOCKOJIbKY (hU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB M SIBJICHHI,
U3y4aeMbIX XUMHUEH, Ouosorueit, ¢usznueckoil reorpadueii U acTpOHOMUEH.
Hcnonb3oBanue M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUN OIpeelseT
XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUUA B cdepe SHEepPreTHkH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYyYEHHs] HOBBIX MATEPUAJIOB C 3aJaHHBIMU
cBoiicTBaMu u JApyrux. W3yuenue QU3MKM BHOCUT OCHOBHOW BKJAJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYyYHOW KapTHUHBI MHUpa O0Oydarouuxcs, B
dbopMupoBaHHME yMEHUW TNPUMEHATh HAYYHBIH METOJ TO3HAHUS TpHU
BBIMIOJTHEHUU UMW YU4E€OHBIX UCCIIE0OBAHUM.

B ocHOBy kypca ¢u3MKM s YPOBHSI CpeIHEro o0Iiero oOpa3oBaHUs
NOJIOKEH pAN HACH, KOTOpPbIE MOKHO pacCcMaTpuBaTh KaK IPUHIMUIBI €ro
OCTPOEHHSI.

Hoes yerocmunocmu. B COOTBETCTBUM ¢ HEW KypC SIBIISICTCS JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuaj M3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOIIPOCHI KJIIACCUYECKOM, TaK M COBPEMEHHOMN (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW maTepuan Kypca (U3HKU
0o0beIMHEH BOKpPYr (u3nueckux Teopuil. Bemymum B Kypce sBisercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEIIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanuzanus npeanosiara€T HUCMOJIb30BaHUE
T'YMaHHUTApHOTO MOTEHITHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOIIECTBAa, a TaKXkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M DKOJIOTHUYECKUMH MPOOIeMaMH.

Hoesa npuxnaonoti Hanpasnennocmu. Kypc ¢usuku mnpenmonaraer
3HAKOMCTBO C IIMPOKMM KPYrOM TEXHUYECKHUX M  TEXHOJIOTHYECKUX
MPUJIOKEHU N N3YUYECHHBIX TEOPHUM U 3aKOHOB.



Hoes »osxonocuzayuu peanusyercs MNOCPEIACTBOM BBEICHUS DSJIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX DYKOJOTUYECKUM MpoOiaeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTHUEM TEXHUKHA M TEXHOJIOTHH, a TaKXKe 00CYXKICHHUS
npo0ieM  paUMoOHATIBHOIO  MPUPOJAONOJIB30BAHUS M HKOJIOTMYECKOU
0€301acHOCTH.

Crep>KHEBBIMU 3JIEMEHTaAMU Kypca (DM3UWKU Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISIIOTCA PU3NYECKUEe TeOpUH ((POpMUpPOBAHUE MTPEACTABICHUM O
CTPYKTyp€ ToCTpoeHus pu3znueckoil Teopuu, posid GyHIaMEHTAIbHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMCHHBIX TMPEACTABICHHUIX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, JIJI1 OINHUCAHUS €CTCCTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHUCTEeMHO-/ICSITEILHOCTHBIN MOAX0 B Kypce (U3UKU peamusyercs
npekae BCero 3a CuéT OpraHu3alud JIKCIEPUMEHTAIBHON JesSTEIbHOCTH
oOyyaromuxcs. /s 6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIb30BAHHE
CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIECPHUMEHTOB M J1a0OpPaTOPHBIX
paboT, KOTOphle B Mmporpamme Mo (u3uke OOBEIWHEHBI B OOIIUN CIHCOK
YUYEHUYECKUX TMPAKTUYECKUX paboT. BrineneHue B yKa3aHHOM TepeyHe
71a60paTOPHBIX padOT, MPOBOJAUMBIX JIJIsI KOHTPOJIS U OLIEHKH, OCYIIECTBIISETCS
y4acTHUKaMu  00pa3oBaTENLHOrO IMpoIlecca MCXOAs M3  0COOEHHOCTEU
IUTAHUPOBAHUS W OCHalleHusi kabunera ¢usuku. [Ipu 3TOoM obecreunBaercs
OBJIaJIeHNE OOYyYaIOIIUMHCSI YMEHUSMHU TPOBOIAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB TIO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonpiioe BHUMaHHE YAENSeTCS PEHICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anay. [Ipu aTOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a7]a4H C SIBHO
3alaHHON (U3HYECKOW MOJCNbI0, TO3BOJISIONMINE TPUMEHSATh W3YUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesa Kypca, TaKk U UHTETPUpys
3HaHMSI W3 pas3HBIX pasfenoB. JIIs KadecTBEHHBIX 3a7a4 MPUOPUTETOM
SABIIAIOTCS 3a/JaHusi HA OOBICHEHWUE TMPOTEKaHWS (DUINYECKUX SBICHUU W
MIPOIICCCOB B OKPYXKAIOIICH XKU3HU, TpeOyronue BbiOopa GU3NIECKON MOJIeIn
JUTSL CUTYaIluu TIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepualibHO-
TEXHHYECKOMY oOecreueHnto y4eOHOro rmporecca 0a3oBBI ypOBEHb Kypca
¢u3nKM Ha YpOBHE CpemaHEro oOmero oO0pa3oBaHUS JIOJDKEH H3ydaThCs B
YCIIOBHSX TPEIMETHOTO KaOMHETa (PU3UKHU WM B YCIOBHUSIX MHTETPUPOBAHHOTO
KaOMHEeTa NPEeAMETOB €CTECTBEHHO-HAy4YHOro uukia. B kabunere ¢usuku



JIOJDKHO OBITh HE0OXoauMoe J1abopaTopHOE 00OpYIOBAHHUE JJisi BBITIOJTHEHUS
YKa3aHHBIX B TPOrpaMMe MO (PU3NKE YYCHHUECKHX MPAKTHYCCKUX padoT |
JEMOHCTpaAIMOHHOE 000PYyI0BaHUE.

JleMoHcTpanmoHHOe 000py/oBaHHe (QOpMHUPYETCS B COOTBETCTBUHU C
MPUHIIMIIOM MHHHMAJIBHOH JIOCTAaTOYHOCTH M O00ECIEeYMBAECT IOCTAHOBKY
MEPEUNCIICHHBIX B TIporpaMMe T0 (HU3UKE KIFOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHMA W TMPOIECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUM.

JlaGoparopHoe oOOpyIOBaHHE ISl YUYEHUUECKUX MPAKTUYECKUX PpaldoT
dbopmupyercst B BUAE TEMAaTUHYECKUX KOMIUIEKTOB U 00€CTICUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOOydJarmonmxcs. TemaTHdecKre KOMIUIEKTHI
71a00paTOpHOTO OO0OPYJOBAaHUS JOJDKHBI OBITh MOCTPOCHBI HA KOMILJIEKCHOM
MCIIOJIb30BAaHUM aHAJIOTOBBIX U ITU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a0OPATOPHIA.

OCHOBHBIMH IIEJIIMH U3yYCHUS (PU3MKH B 00IIIeM 00pa30BaHUH SIBIISTFOTCS:

e (QopMHpOBaHHE HHTEpECA U CTPEMJICHUS OOYUYAIOIIMXCS K HAYYHOMY
U3YYEHHUIO TPUPOIbI, PA3BUTHE MX HMHTEJUIEKTYyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJe TO3HaHUS W
dbopMHUpOBaHUE UCCIIENOBATEIBLCKOIO OTHOIICHHUS K OKPY>KaIOIIUM
SBJICHUSM;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUSA KaK pe3yjbTaTa H3y4YCHHs
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHue yMeHUN OOBICHATH SBICHUA C HCIOJIb30BAaHUEM
(bu3MUeCKUX 3HAHUN W HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O pONM PUBUKHU JJIS PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTr>KeHUE 3TUX Leed 00ecreuynBaeTCsl pEIIEHUEM CIIEIYIOIINX 3a1a4 B

mpoliecce U3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 0OIIeTo 00pa3oBaHus:

e TMPUOOPETCHHUE  CHUCTEMBl  3HAaHMM 00  O0mHMX  (PU3HUIECKUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHSAX, BKIIOYAas  MEXaHUKY,
MOJICKYJSIDHYIO (PU3UKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3HKY U
AJIEMEHTHI aCTPOPU3UKY;

e (opmupoBaHHe yMEHWI TNPUMEHATH TEOPETHUUYECKUE 3HAHMS IS
oOBsICHEHHUST (PU3NYECKUX SBICHUW B TPUPOAEC U I TPUHSITHS
MPAKTUYECKUX PEICHHUI B MOBCEHEBHOM KU3HU,



OCBOCHHUE CIIOCOOOB PEIICHUs Pa3IMYHBIX 3a/lad C SIBHO 3aJlaHHOU
dbu3nYecKo MoJzeNblo, 3a7ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIBLHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 3a1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB M MPUHIIMIIOB JIEUCTBUSA TEXHUYECKHUX
YCTPOMCTB M  TEXHOJOTHMYECKUX TMPOIECCOB, HUX BIHSHUS Ha
OKPYXAIOIIYIO CPENY;

OBJIQJICHHE METOJIAMHU CAMOCTOSITEJIBHOTO INIAHUPOBAHHUS U MPOBEACHUS
(bU3UYECKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEpIpeTaluu nHGOpMaIuu,
OmnpeAesIeHUs] JOCTOBEPHOCTH MOJYYEHHOT O PE3yJIbTaTa;

CO3JIaHHuE YCIOBUU IS pa3BUTHS YMEHHI MPOEKTHO-
MCCIIEN0BATEIBCKOM, TBOPUECKOU AEATEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro

obOpazoBanus B 10 kiacce orBoauTcst 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMmme 1o (u3MKe MepedyeHb Ja0OpaTOPHBIX U

MPAKTUYICCKUX pa60T ABIACTCA PCKOMCHIAOBAHHBIM, YYHUTCIIb ACJIACT BBI60p

poBeACHUsT JIa0OPaTOPHBIX PabOT W OMBITOB C YYETOM HMHIAMBUAYATBHBIX

0COOEHHOCTEN 00yJaromuxcs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usnka — Hayka o npupoze. HayuHble METOMBI MO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcmepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS IPUPOIBI.
DKCHEepUMEHT B (PU3HUKe.

MopaenupoBanue ¢pu3HMUECKUX sIBICHUH U npolieccoB. Hay4uHble runoTessl.
duznyeckue 3aKOHbl M TEOPUH. ['paHUIBI NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB. [IpuHIIUI COOTBETCTBUSI.

Ponb u Mmecto Gpusnku B GOPpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHue. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKECHHS.
Cuctema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpPJIHMHAT.
Ciio)xeHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHEHHOE NBrkeHue. [ paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M MEPEMEIICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe mazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueintnoe nBuxeHue. JIBHKEHHME MaTEpUAIIBHOM TOYKH IO
OKPY’KHOCTH C TIIOCTOSIHHOW II0 MOJYJII CKOpPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m yactora obpamenus. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JNBH>KEHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE NEpEeaadH.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCYETA, WJUTIOCTpALUs KMHEMAaTUYECKUX
XapaKTEPUCTHUK JBUKCHUS.



[IpeoOpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenne nBukeHus: Tena, OPOILIEHHOTO MOJ[ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU 1O OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C  LEJIbI0  ONpEICICHUS
MTHOBEHHOM CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MEXIY NYTAMH, MPONUJCHHBIMU TEIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHue nBUKEHUS 1IapUKa B BA3KOUW )KUKOCTH.

N3yuenne nBmxeHus Tenaa, OPOIIEHHOTO0 TOPHU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NHepunanbHble CHCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uiuud cuil. BTopoll 3akoH
HproTona g1 wmarepuanbHOM TOYKM. Tpernit 3akoH Herorona s
MaTepUaJbHbIX TOYEK.

3akoH BceMmupHOro TtaroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buabl Tpenus (ImOkos, CKOJbXEHHUs, KadeHwus). Cuiia TpeHHs.
Cyxoe tpenue. Cumna TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosi. Kosd umment
TpeHusi. Cuia CONpOTUBIICHUS TIPHU ABUKEHUH TeJla B )KUJIKOCTH WIIH Tase.

[TocTynarensHOE M BpamaTeabHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpauleHus. [lneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOHMCTBA M IPAKTUYECKOE MPUMEHEHHE: MOIIIUITHUKM,
JBH>)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIHUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.



Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JieopMaIinu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NTOABEME U NIAICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

UccnenoBanue yclioBUH paBHOBECUS TBEPAOTO Tela, HUMEIOIIETO OCh
BpaILlCHUS.

Tema 3. 3akonbl coOXpaHeHUusn 6 MexaHuke

Nmnynsc marepualibHONM TOUYKHM (Teya), CUCTEMBl MATEPUAIBHBIX TOYEK.

NMnynbC cuiibl U U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTtriBHOE IBUKEHHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi matepuaibHOM TOuku. Teopema 00 H3MEHEHUU
KHUHETUYECKON YHEPTHH.

[ToTeHunanbHas SHEPTHUS. [ToTeHuunanpHas SHEPrus YIpPYro
nedopMHpOBaHHON mpyxuHbL. [loTeHnManbHas »dHeprus Tejaa BOJIU3H
MOBEPXHOCTH 3E€MJIU.

[loTeHnuanbpHple W HEMOTEHIWaNbHbie  cuUibl. CBs3b  pabOTHI
HEMOTEHIUAJIbHBIX CHUJI C U3MEHEHUEM MEXAaHUYECKON 3HEPruu CHCTEMBI TElL.
3aKOH COXpaHEHUSI MEXaHUYECKOUN SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOMED,
MPYKUHHBIA UCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexo1 MOTEHIMAIBLHON SHEPTUH B KHHETUYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydenne abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanue cBsizn pabOThl CUJIBI C U3MEHEHHEM MEXaHMYECKOUH
SHEPIrUH TeJIa Ha IMTPUMEPE PACTSKEHUSI PE3UHOBOTO KIYTa.



Paszpnen 3. MouiekyisipHasi pU3HKAa M TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOXKEHHUS MOJICKYJISIPHO-KUHETUUECKOW TEOpHUU U HUX
ombITHOE oOOocHOBaHuEe. bpoyHoBckoe nBwxkeHue. [uddysus. Xapakrep
JIBUKECHUS WU B3aUMOJICMCTBUS 4YaCTHUL BellecTBa. MOJENM CTPOEHUS Ta30B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
mozaened. Macca u pazmepsl Mmoisiekyn. KomuuectBo BemiectBa. IlocTosiHHas
ABoranpo.

TemmoBoe paBHOBecue. Temmeparypa u €€ wusMmepenue. Illkana
temneparyp Lleabcus.

Mogens wuaeanbHoro ra3a. (OCHOBHOE YypaBHEHME MOJEKYJISIPHO-
KMHETHYECKON TEOpUHU HJCAIbHOrO ra3za. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpeHe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHHUs vacTull rasza. Illkanma
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3ompoiiecchl B UA€aIbHOM ra3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMpeACTABICHHE H30IMPOILIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OnbIThI, MOKa3bIBAIOIINE IUCKPETHOE CTPOCHHUE BeliecTBa, (ortorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUN.

OmnbrTel 10 U Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mopnaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIONIME YPaBHEHHE COCTOSIHUSI HJEabHOIO Tasa,
M30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO31yxa B KJIACCHONW KOMHATE HA OCHOBE M3MEpPEHUI
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHMOCTM  MEXKAY  MAapaMeTpaMH  COCTOSIHUSA
pPa3peKEHHOrO Ta3a.



Tema 2. Ocnosvl mepmoouHamuKku

TepMoauHamuyeckas cUCTEMA. BryTtpenHsa SHEPIUs
TEPMOJMHAMUYECKOM CHUCTEMBI M cmocoObl €€ wu3MeHeHus. KomaumyecTBo
TEIVIOTHl U paboTa. BHYTpeHHsIsT SHEprust OJAHOATOMHOTO HICANIbHOIO Tasa.
Bunsl Temonepenaun: TEIIONPOBOIHOCTb, KOHBEKIUSA, U3TyYCHHUE. Y AeIbHAsA
TEIJIOEMKOCTh BelecTBa. KomuecTBo TEIUIOThI pH TEIUIONEpEaaye.

[lonsitue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue nepBoro 3aKoHa TEPMOJAMHAMUKHU K u3ompoueccaM. ['paduueckas
UHTepIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuk. HeoOpaTumMocTh MpoLecCOB B IPUPO/IL.

TenmoBble  MamuHbl.  [IpyHUIMNBI  AEHCTBUS  TEIUIOBBIX  MAIIHWH.
[IpeoGpa3oBanus sHEpPrud B TEIUIOBBIX MamuHax. Kosa¢uuueHT mosie3Horo
nevictBusi TersioBod mamuHbl. [ukn KapHo u ero xoadduimeHT mosie3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETLNTIOIHEPTETHKH.

TexHuueckue yCTpPOMCTBA U NPAKTUUYECKOE TPUMEHEHHUE: JBUTATElb
BHYTPEHHEI'0 CrOpaHusi, OLITOBOM XOJIOIUIBHUK, KOHIUITUOHED.

Ilemoncmpayuu

N3menenne BHYTpeHHEH HHEPruu Tejla MPU COBEPIICHUH PaOOThI: BHUIET
npoOKku W3 OyTBHUIKM TMOJ JIEWCTBHEM CKAaTOTO BO31yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIE0AEMOHCTPAIIHS).

N3meHeHne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Teda  IpHU
TEIIonepeaaye.

OnpiT Mo aanabaTHOMY pPACIIMPEHUI0 BO3MyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenn mapoBod TypOWHBI, JBHUraTeisi BHYTPEHHErO CrOpaHuUf,
PEaKTUBHOTO JIBUTaTE.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenpbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeuecmea. Pazoevie nepexoovl

[TapoobOpazoBanue u konnencanus. Mcnapenne u kumnenne. AOGCOTIOTHAS
Y OTHOCHUTEJBHAS BJIAXXHOCTh BO3AyXa. HacelieHHbIM map. YaenpHas Temiora
napooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPATypPhl KUTICHUS OT JTaBJICHHUS.

Teépmoe teno. Kpucrammumyeckne u amopdHbie Tenma. AHHM30TPOMHS
cBOMCTB KpuctaymioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u KpucTamu3anus. Y aesnbHas Terota miasieHus. Cyomumarnus.

VYpaBHeHHE TEMIOBOIO OagaHca.



TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUHU MOJYYEHUSI COBPEMEHHBIX MAaTEPHUAIOB,
B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenuve npu nmoHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenne HarpeBaHus U MJIaBJIeHUs] KPUCTAUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIOB.

Vyenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mepenmne 0THOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auus Tel. JNEKTpUYECKUd 3apsia. JlBa BHAA SIIEKTPUUECKUX
3apsoB. [IpoBOJHMKM, TUAJICKTPUKU U TOJYIPOBOJHUKU. 3aKOH COXpPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumopetictue 3apsinoB. 3akoH Kynona. TouyeyHbIN 53JEKTpUUYECKUN
3apsia. Dnekrpuyeckoe noje. Hanpsok€HHOCTE anekTpuueckoro mois. [Ipuaumn
CyNeprno3uuu ANEKTPUUYECKUX noJiei. JInnun HaIpPSKEHHOCTH
AIEKTPUUYECKOTO TIOJIA.

Pabora cun omektpocrarnueckoro moiysg. [lorennman.  PasHocTh
noTeHUAaN0B. [IpOBONHMKM W JUAJIEKTPUKU B DIIEKTPOCTATUUYECKOM IIOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

DNEeKTPOEMKOCT. Konaencarop. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiKEHHOTO KOHIEHCATOopa.

TexHnueckue yCTpOMCTBA W NPAKTUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETP, JJICKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHHUE JIIEKTPONPHOOpPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN alllapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJNIeKTpOCTaTHYECKAs 3alIlluTa.

JIM3IEKTPUKH B AJIEKTPOCTATUUECKOM TIOJIE.



3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

ONEKTPUYECKUA TOK. YCJIOBUS CYLIECTBOBAHUSA DJJIEKTPUYECKOIO TOKa.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. YEIBbHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEILIAHHOE COEIMHEHNE MPOBOJHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoynsi—Jlenna. MoiHOCTb
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA.
3akon Oma 11 MONHOM (3aMKHYTOM) »3iekTpuueckoil 1menu. Koporkoe
3aMbIKaHHE.

ONEeKTpOHHAsT  MPOBOJWMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonynmpoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKMA TOK B pacTBOpax M paciuiaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DJIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [LIazma.

TexHuueckue YCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEpPMETD,
BOJIBTMETP, PEOCTAT, MCTOUYHHKUA TOKa, 3JIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIEKTPOOCBETUTENbHBIE TPHOOPHI, TEPMOMETP COMPOTUBICHUS, BaKYyMHBIH
IUON, TEPMUCTOPHI W  (POTOPE3UCTOPHI,  TMOITYHPOBOJHUKOBBIA  JTHOI,
rajibBaHUKa.

Jlemoncmpayuu

N3Mmepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS [TUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTOIIAH MONIEPEYHOr0 CEYEHHS U MaTepHUala.

CmemanHOE COeIMHEHNE TPOBOIHUKOB.



[IpsmMoe wu3MepeHHue HIEKTPOABMKYILEN cuibl. KopoTkoe 3aMblKaHue
raJbBaHUYECKOT0O MJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTB COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomel

N3ydeHne cMemaHHOro COEINHEHUS PE3UCTOPOB.

N3mepenue 351eKTpOIBUXKYIIENH CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce ocyIiecTBIsieTcs ¢
Y4ETOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBS3EH C KypcamMH MaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CBA3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIA (akT, TUMOTe3a, puU3NUecKasl BeITUYNHA, 3aKOH,
Teopusl, HAOIIOACHUE, SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: penieHne CHUCTEMbl ypaBHEHUW, JHUHEWHas (QyHKIIUS,
napabona, runepbona, HuX TrpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHTI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOCKIHMU HAa OCH KOOpPJHUHAT,
CJI0’KEHUE BEKTOPOB.

buonocusn: Mexanmdeckoe IBMKEHUE B KUBOW mpuponae, auddysus,
OCMOC, TEIUIOOOMEH J>KMBBIX OpPraHU3MOB (BHIBI TEIUIONEPEAaud, TEIIOBOE
paBHOBECHUE), SIIEKTPUUYECKUE SBJICHUS B )KMBOW MIPUPOJE.

Xumus: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BEIECTBA, MOJIAPHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEll,
KUJKOCTEH U Ta30B, IEKTPUYECKUE CBOMCTBA METAJIOB, IEKTPOJIUTHYECKAS
JUCCOLALINS, TAJIbBAHUKA.

l'eoepagpua: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: npeoOpa3zoBaHUE IBUKEHHUM C UCTIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHMS B TEXHUKE, NMOAIIMIIHUKH, HMCIOJb30BAHHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET W JAPYTHE), JABUTaTeilb BHYTPEHHEIO
CropaHusi, napoBass TypOMHa, OBITOBOM  XOJIOJWIBHUK, KOHJIULMOHED,
TEXHOJIOTUM  TIOJIYYEHUs COBPEMEHHBIX MATEpHAIIOB, B TOM  YHUCIE



HAaHOMATE€pUalloB, MW  HAHOTEXHOJIOTMHU,  DJIEKTPOCTATHYECKas  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
ANIEKTPOHArpeBaTENIbHbIE  MPUOOPBI,  BJIEKTPOOCBETUTENbHBIE  HPUOOPHI,
rajbBaHUKa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHoro mpeamera «Dusuka» Ha ypoBHE CpeIHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEYIONINX JTUYHOCTHBIX, METAIIPEAMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHMS Yy4eOHOTro mpenmeTra «Dusznkay
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTB W CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CHUCTEMOMW IICHHOCTHBIX OPHEHTAIlUM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUI,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSM POCCHMCKOrO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOIO OIbITa W OMNbITa JESITEILHOCTA B IIPOIECCEe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3UIMK  OOydaromierocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OPUHIATHE TPAJULIMUOHHBIX OOIIEYETIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B MHTEPECAX IPAXKIAHCKOTO
o0I1ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YyMEHUE  B3aUMOJACHCTBOBaTH C  COIMAJIbHBIMU  HMHCTUTyTaMu B
COOTBETCTBHH C UX (PYHKIIUSIMH U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSL:

c(hopMUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HWJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHXEHHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS,



CIIOCOOHOCTh OICHMBATH CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIC B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OyIyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIOYas OCTETHKY HAyIHOTO
TBOPYECTBA, MIPUCYIIETO PU3HUECKOM HAYKE;

5) TPy/10BOro BOCIIUTAHMS:

HHTEPEC K Pa3sIuYHbIM cepaM npodeCCHOHATBHON JeITEIbHOCTH, B TOM
YKCiIe CBS3aHHBIM C (DU3UKOM M TEXHHMKOW, YMEHHE COBEPINATh OCO3HAHHBIM
BBIOOp Oynaymiei mpodeccMr W pealn30BbIBATH COOCTBEHHBIE JKH3HEHHBIE
IUIaHEI;

TOTOBHOCTH M CIIOCOOHOCTH K OOpa3’OBaHHIO M CamMOOOpa30BaHHUIO B
o6acTi (pM3MKH HA TIPOTHKECHUH BCEH JKU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OPMHPOBAHHOCTH HKOJOTHYECKON KYIBTYPHI, OCO3HAHHE TT0OAIBHOTO
XapakTepa SKOJIOIHYECKHX po0JIeMm;

IUTAHHPOBAaHWE W OCYIIECTBICHUE ACHCTBHI B OKpY)KaloIled cpeae Ha
OCHOBE 3HAHUS IIeJIel YCTOMYHNBOTO Pa3BUTHS YEJIOBEUCCTRA,

pacIIipeHre OIbITa JAEATCIBHOCTH JKOJIOTHYECKON HAIlpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 110 (U3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHUS (PU3NUCCKON HAYKHU;

OCO3HAHUE IICHHOCTH HAy4YHOM IEATEIHHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHuss (HU3MKH  OCYIIECTBISATH IPOEKTHYI0 M HCCIIEIOBATEILCKYIO
JCSATEILHOCTD HHANBUIYAIBHO M B TPYIIIIC.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornyeckue a1eiCcTBUA:
CaMOCTOSITEILHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBATh  MpoOIeMYy,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENN JIEATEIILHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPHHU HX
JIOCTHKCHMS



BBISIBJISTh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B PacCMaTPHUBACMBIX
(U3HUECKUX SIBICHUSX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHAIbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATh PUCKH TIOCJICICTBUN JEATEIHPHOCTH;

KOOPJIWHUPOBATh W BBIIOJHATH pPabOTy B YCIOBHSAX PEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KM3HEHHBIX TTPOOJIEM.

Ba3oBble ucciienoBaTe/IbcKHe TeHCTBHSA

BJIQJICTh HAYYHOH TEPMHHOJIOTUEH, KITFOYCBBIMH MOHATUSIMU M METOJaMHU
(bu3HUeCKON HAYKH;

BJQJICTh ~ HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH M TPOCKTHOU
NCATENBPHOCTH B 00JacTH  (PU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TOMCKY  METOJIOB  pCIIeHUs 3ajad  (PU3HYECKOTO
coJiep KaHus, IPUMECHCHHIO Pa3JIMUYHBIX METOOB ITO3HAHUS;

BJaJ€Th BHUJIAMU JEATEIBHOCTH MO TMOJTYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIIpETAlluK, MPeoOpa30BaHUI0 M TPUMEHEHUIO B PA3JIUYHBIX yUeOHBIX
CUTYallUsiX, B TOM YKCJIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00JaCTH (HUBHKHY;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3WM M aKTyaIU3UpPOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl JJIs J0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATHh TOJYYECHHBIE B XOJ€ pEIICHHsS 3aJaddl pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

CTaBUTh W (PopMynmHpoBaTh COOCTBEHHBIE 3aJayll B 00pa30BaTEIbHOMN
JESITETbHOCTH, B TOM YHUCJIE MPU U3YYEHUU (DUBUKY;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HAHWUSA 10 (HU3MKE B MPAKTHUECKYIO 00JIacTh
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33a/1a4H, JOMYCKAIOIHE aJTbTePHATUBHBIC PEIICHHMS.

Pabora ¢ ungopmaumeii:

BJIQ/ICTh HABBIKAMU TONY4YeHUS WHPOpMAUu (PU3NIECKOTO COACpKaAHUS

13 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIIPHO OCYIIECTBIISThH MMOUCK, aHAIIN3,



CUCTEMATH3aLMI0 U MHTEPIPETAlUI0 UH()OPMALUMU pa3InYHBIX BUAOB U (hopm
MIPEICTaBIICHUS;

OLICHMBATh JI0CTOBEPHOCTh UH(OPMALIUU;

UCIIOJIb30BaTh CpeAcTBa HMH(MOPMAIMOHHBIX U KOMMYHHKAIlMOHHBIX
TEXHOJOTMA B PEHIEHUH  KOTHUTHUBHBIX, = KOMMYHHMKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Ja4 ¢ COOJOJeHUEM TpeOOBaHUN SPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTHUEHBI, PeCypcocOepeKeHNs, MPaBOBBIX U 3TUUYECKUX HOPM,
HOpPM MH(OPMAITMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTrO COAEpP>KaHUS B pa3IMyHBIX (opmaTax C
yu4€TOM Ha3HAYeHUs HMHPOpMalMM W 1EJNEBOW ayJAUTOPHUH, BbIOUpAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YAIH3ALIUU.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIAThL OOIIEHWE Ha ypokax (U3MKM U BO BHEYPOYHOM
JIEATSIIHHOCTH;

pacrio3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd M CMSAr4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

ITIOHUMATh 5 HCITOJIB30BaTh MPEUMYIIECTBA KOMaH/THOM 5
WHIUBUTYaIbHON PabOTHI;

BBIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JIEUCTBUU C Yy4ETOM OOIIHUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NPUHUMATh 1€ COBMECTHOM JIESTEIbHOCTH, OPraHW30BbIBaTH W
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau C Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YIbTaThI
COBMECTHOM padoTHhI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAKAOTO y4aCTHMKA KOMAaH]bl B
OOIIMiA pe3yIbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeJIaraTb HOBBIE TPOCKTHI, OLICHWBATH HJIEM C IO3WIHUU HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B Pa3JIMUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYSCTBO U BOOOPAKECHHUE, OBITH HHUITUATHBHBIM.

PeryasiTUBHbIC YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranusanus:



CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  IO3HABATENBHYK) JEATEIBHOCTH B
obmactu (U3MKM U ACTPOHOMHUH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopMynUpoBaTH COOCTBEHHBIC 3a]aUH;

CaMOCTOSITEILHO COCTABJISATH IJIAH PEIICHUS PACYETHBIX U KAUYECTBEHHBIX
3a/1a4, TUIAaH BBITIOJIHEHUS TNPAKTUYECKOW paboThl C Y4E€TOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuiupsiTb  paMKd  y4eOHOTO TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHN I,

JienaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO 3PYAUIHUU B OOJACTH
(GU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTECNBHBIM M  KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B 1€ TEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/JIe€Th HABBIKAMHM IIO3HABATEJIbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpPIIAEMBIX JCHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBAHMU;

UCIIONIb30BaTh NpUEMBI pedeKCUd [ OIEHKA CUTYyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMAThH PELICHUS MO UX
CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHTbl JPYTrUX IpPU aHAJIU3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

NIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

OpUHUMATh MOTHBBI M apryMEHTbl JPYTrUX MpU aHaJu3e pe3yJIbTaTOB
NEeATEIbHOCTH;

NpU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMIHOKH.

B npouecce noctukeHus TMYHOCTHBIX PE3YJITATOB OCBOEHUS MPOTrPaMMBbl
no (u3MKe s YpOBHSA CpPEIHEro oO0mero ooOpa3oBaHus y OOyYaromImXcs
COBEPILICHCTBYETCS AMOIMOHATbHBIN MUHTEJUIEKT, MpEeANOJIaranii
c(hOpMUPOBAHHOCTb:



CaMOCO3HaHMs,  BKJIIOYAIOIIEr0  CIIOCOOHOCTh ~ MOHUMATh  CBOE
AMOIIMOHAJILHOE COCTOSIHME, BUJETh HANPABICHUA pPAa3BUTHUA COOCTBEHHOU
AMOIIMOHATIBLHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTHUPOBAaThCA K
SMOIIMOHAJIBHBIM HW3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITb OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTPEMJICHUE K JTOCTHIKEHUIO LIETTU
U ycrexy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JIEUCTBOBATh UCXOS U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH  CIMOCOOHOCTh TMOHMMATh  SMOLIMOHAIBHOE
COCTOSIHUE JPYTHX, YUUTHIBaTh €ro TMpH OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATH
OTHONICHUS C APYTUMH JIIOJAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U Pa3peliaTh
KOH(IUKTBHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenus B 10 kijiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU H
TE€XHOJIOTUH, B TPAKTUUECKOU ACATEIbHOCTH JIFOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (DU3UUYECKUX MOJIECICH:
MaTepualibHas TOYKAa, WHEPIHAlbHAs cHcTeMa OTcuéTra, abCOJIOTHO TBEpIOE
TEJI0, WACAIbHBIA Ta3, MOJEIU CTPOECHUS Ta30B, KUAKOCTEW U TBEPIBIX TEl,
TOUYCYHBIA STICKTPUICCKUH 3apsi/] IPH perieHuN GU3NIECKHUX 3a/1ay;

pacno3HaBaTh (U3MUECKHE SIBIEHUSA (MPOIECCh) W OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOM TEOPUHU CTPOECHUS
BEIIECTBA W  DJIEKTPOAWHAMUKH: PAaBHOMEPHOE U  PaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE MaJeHUE TeJl, JBWXXEHUE IO
OKPYXXHOCTH, WHEpIUs, B3amMmojencTBue ten, auddys3us, OpOyHOBCKOE
JBUKEHHE, CTPOCHUE KUAKOCTEN U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tea MpHU
HarpeBaHuu (OXJIAXKJCHHUH), TEIJIOBOE PaBHOBECHE, MCIAPEHHE, KOHJECHCAIus,
IJIABJICHUE, KPUCTAJUIM3AalUsl, KHUIICHHE, BJIAXHOCTh BO31YyXa, MOBBIIICHUE
JABJICHUSI Ta3a NpPU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBS3b MEXKIY



ImapaMeTpaMH COCTOSHMSL Tra3a B  H30MIpOLEcCax, JJIEKTpU3alMs  Ted,
B3aUMOJICHICTBUE 3aPAI0B;

OMKCHIBATh MEXAHUYECKOE ABUKEHHUE, UCIIONb3Ys (PU3NUECKUE BEITUYMHBI:
KOOpAWHATa, IyTh, NEPEMELIEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tejna, Cuia,
UMITyJIbC ~ Tela, KUHETHYeCKash  dJHeprus, IOTEeHUWalbHas  JHEprus,
MexaHu4eckass paboTa, MeXaHW4YecKas MOILHOCTb; MPU OMHCAHUHM MPaBUIBHO
TPAKTOBaTh (PU3MUECKUN CMBICI HUCIONb3YEMBIX BETUYUH, UX O0O3HAUYECHUS U
€AMHUIIBI, HAXOJIUTb (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUHHY
C IPYTUMH BEJIMYMHAMU;

ONMKCHIBATh HM3YyUYEHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIUIOBBIC SBJICHMS,
UCIIONIb3Yd (PU3NYECKHE BEJIMYMHBI: JaBJIEHUE Tra3a, TeMmIlepaTypa, CpeIHss
KUHETUYEeCKast SHEprus Xa0THYECKOTO JBUKEHUS MOJIEKYJI,
CpEIHEeKBaJpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJE3HOrO0 JEHCTBUS TEIIOBOTO
JBUTATENs; MpPU ONUCAHUU NPABWIBHO TPAKTOBATh (DUIMYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIWYHMH, UX O0O03HAYEHUS M €IUHUIbI, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMU BEITUUMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUUYECKUE  CBOICTBA  BEHIECTBA U
ANEKTPUUECKHE SBICHHUS (MPOIECChl), HUCIHONB3Yyd (PU3NYECKHUE BETUYUHBI:
ANEKTPUUYECKUI 3apsl, FJIEKTPUUECKOE M0JIE€, HANPSHKEHHOCTD MOJISL, MOTEHIUA,
Pa3HOCTh MOTEHILUAJIOB; NMPHU OMUCAHUU TPABWIBHO TPAKTOBATH (U3HUECKHIA
CMBICIT HCIIONB3YEMBIX BEIUYUH, UX O0O3HAYCHUS W EIWHUIIbI; YKa3bIBATh
dbopMyInbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMUY;

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl M  SBICHHUA, HCHOIB3YS
¢usznueckre 3aKOHbI M TPHUHIUIBL: 3aKOH BcemupHoro Tsarotenws, [, 1T u III
3aKkoHbl HBIOTOHA, 3aKOH COXpPaHEHUS MEXAaHWYECKONM DJHEPruHu, 3aKOH
COXpaHEHHs] UMITYJIbCa, TPUHIUIT CYNEPHO3ULIMKU CUJI, MPUHIIMI PaBHOMPABUS
WHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKON SHEPruu
TEIUIOBOTO JIBIKEHHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypoi, MepBbI 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IIPU 3TOM Pa3NUyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHUECKOEe
BbIpaK€HUE U yCIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPHUHIUIBI JCUCTBHS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3inyaTh YCIOBHS WX 0€30MMaCHOTO HMCIIOIh30BaAHUS
B IIOBCEIHCBHOM >KH3HHU;

BBITIOJHATh JKCIICPUMEHTHI 0 HWCCIICIOBAHHMIO (DU3UYECCKUX SBICHUH W
MIPOIIECCOB C WCTOJIB30BAHMEM MPSIMBIX U KOCBEHHBIX H3MEPEHHUH, TIPH 3TOM
dbopmynupoBath mpobieMy/3aadyy W TUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OO0OpYIOBaHHS, MPOBOIUTH OMBIT U
(GbOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh NPSIMbIE U KOCBCHHBIC M3MEPCHHUS (DU3MYCCKUX BEIIMYMH,
OpH 3TOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO0 W3MEPECHHUS W HCIOJIb30BaTh
M3BECTHBIC METOJIBI OIICHKH TOTPEITHOCTEH U3MEPCHHI;,

UCCIICIOBATh 3aBUCHUMOCTH MEXIY (DU3NYECKUMHM BEIUYMHAMH C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH, NMPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCHpPOBATh PE3yJbTATHl MOJYYEHHON 3aBUCHUMOCTH (DM3UYECKUX BEIWYUH B
BUJIE TAOJUIL U TpadHKOB, JIeJaTh BEIBOJIBI IO PE3yiIbTaTaM MCCIICIOBAHUS;

coOJr01aTh TIpaBMIIa 0E30MIaCHOTO Tpy/a MPH MPOBEIACHUH HCCICI0BAHUN
B paMKax y4eOHOro 3KCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESTENbHOCTH  C  HCIOJIB30BAHUEM  U3MEPUTEIBHBIX  YCTPOMCTB U
71a00paTopHOTO 000PYIOBAHUS;

pemarh pacy€THhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIONBb3YA (PU3MYECKHUE 3aKOHBI M TMPUHIMUIIBI, HA OCHOBE aHajin3a YCIIOBUS
3a/layu BBHIOMpATh (PU3WUYECKYIO MOJIE€Nb, BBIACIATh (PU3MUYECKHE BEIMYHHBI U
dbopMyIbl, HEOOXOAUMBIEC ISl €€ PEeIIeHUs, MTPOBOJUTh PACUYETHl U OIEHUBATH
PEANBHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BETUUMHBI

pemarhb KaueCTBEHHbIE 3a/lavyu: BBICTPANBAThH JIOTUYECKU
HEMPOTUBOPEYHBYIO IIETIOYKY PACCY>KJIEHUN C OMOpOi Ha M3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SIBIICHUS,

UCTIONIb30BaTh ~ NpPU  pEHIeHHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
nHOOPMAIIMOHHBIE  TEXHOJOTMWM  JJIi  TIOWCKAa, CTPYKTYpUPOBAHUS,
WHTEPNpETallid W  TPEJICTaBleHUs y4eOHONW ©  Hay4YHO-TIOMYJISIPHOMN
uHopMaIK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKHU
aHATM3UPOBATH MOTYyJaEMYI0 HH(DOPMAITHIO;

NPUBOJUTH TPUMEPHI BKJIaJa POCCHUUCKHX U 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOMIETO0 MHpPA, B
pa3BHUTHE TEXHUKH W TEXHOJIOTHIA,



MCIIOJIb30BaTh TEOPETUUECKHIE 3HAHUA N0 ()M3HUKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss 0O€30MACHOCTM MpU  OOpallleHHH ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, NIl COXPAHEHUS 3A0POBbS M COOITIOACHUS HOPM
HKOJIOTHUECKOTO MOBEICHHSI B OKpYKatolIeil cperne;

paboTaTh B TPYINIE C BBIINOJHEHHUEM pA3INYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBHO PACHPESIITh OOS3aHHOCTH H
IUTAHUPOBATh  JIEATEIHHOCTh B HECTAHJAPTHBIX CHUTYyallUMsX, aJeKBaTHO
OLICHWBATh BKJAJ KaXJAOTO0 W3 YYaCTHMKOB TpPYIIBI B  pPEIICHHUE
paccMaTpuBaeMoin npoOIeMBbl.
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3.1 Ocrosel MOHevaMpHO- 9 0 1 https://m.edsoo.ru/HRGV8NOPE
KHHETHYECKON TEOpUHU
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 0 https://m.edsoo.ru/HK6KL6RS9
Ar
3.3 PETETHRIE COCTOMHI 5 0 0 https://m.edso0.ru/HSM355JCH
BemiecTBa. Ma3oBbie epexo/bl
Hroro no pasaeny 24



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH

Paznen 4. QJIEKTPOJAUHAMUKA

4.1 DneKTpocTaTuKa 10 https://m.edsoo.ru/LSRP720QLI
ITocTOSHHBIN 3IIEKTPUYECKUN
4.2 TOK. TOKH B pa3inyHBIX 12 https://m.edso0.ru/GEWTDQXWW
cpenax
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 68

10 ITTPOI'PAMME



https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KounyecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka Konrpoabnbie | IIpakrnuyeckue
Beero HU3yUYEeHUsS oOpa3oBartejibHbIE
/ padoThI padoThI
pecypcbl
n
®du3nKa — Hayka O MPUPOJIE.
e PEPOZ https://m.edso00.ru/YXGQS
1 Hayunble MeTO 161 TO3HAHMS 1 0 0 PM1P
OKPYXKaroIllero Mupa
Ponb u mecto pusuku B
OPMHUPOBAaHUH COBPEMEHHOMN
$op pv P https://m.edso0.ru/8HSXW
2 Hay4YHOU KapTHUHBI MUpPa, B 1 0 0 FEVO
MIPAKTUYECKON JIEATETbHOCTH
monei
MexaHnueckoe ABUKEHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/RSOAQ
3 1 0 0
nerokenus. [lepemenienue, V5ZX
CKOPOCTb, YCKOPEHUE
PaBHOMEpHOE NpAMOJIMHEHHOE https://m.edsoo0.ru/L8IPY?2
4 1 0 0
JBIKCHHE JEZ
PaBHOyCKOpEeHHOE https://m.edsoo.ru/MDIDK
S . 1 0 0
MPSIMOJIMHEWHOE IBUKEHUE JouB
5 CBoOoiHOE MageHue. Y CKopeHue 1 0 0 https://m.edsoo.ru/MXPLZ

CBOOOIHOTO ITaJICHUS

1X8J



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J

KpuBoismHeliHOE nBUXKEHUE.

https://m.edsoo.ru/TFLJ2C

7 JIBM)KEHHE MaTepUalbHOU TOUKU ADN
10 OKPY>KHOCTH
[IpyuHIHAII OTHOCUTENBHOCTH
https://m.eds00.ru/J6QY7
8 lanmunes. UHepmanbHbIe CUCTEMBI N3WN
otcyerta. [lepBblii 3akoH HeroToHA
Macca tena. Cuina. [Tpunuun
9 CyIIEepIIO3HUIMH CWI. BTOpou 3akoH https://m.edsoo.ru/BVTN
HeroTona nis MarepuanbHOU WTAQH
TOYKH
10 Tperun 3akoH HeroToHa st https://m.edsoo.ru/JYL414
MaTe€pPUAIbHBIX TOYEK UAN
3aKOH BCEMHUPHOTO TATOTECHHUS.
https://m.edsoo.ru/D13D59
11 | Cuna tsokectu. [lepBas 3MU
KOCMMYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec https://m.edsoo.ru/RILVF
Tena XEQD
Cuna tpenus. Koapdunment
13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU https://m.edsoo.ru/UZBUP
JIBUKEHUHU Tela B KUAKOCTHU WU CM5M
rase
[locTynarensHOE U BpalaTesibHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
https://m.edsoo.ru/IDOAU
14 | tena. MomeHT cuibl. [lneyo cubl.

Ycnosus paBHOBeCHs TBEPIOTO
Tena

40TS



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/ID0AU40TS

15

NMnynsc MmaTepralbHONM TOYKH,
CUCTEMBI MaTEPUAIBHBIX TOYEK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUsl UMITYJIbCA.
PeakTuBHOE NBHXKEHUE

https://m.edsoo0.ru/M5JOT
KNWC

16

PaboTta 1 MOLTHOCTD CHUIIBI.
Kunernueckast sneprus
MaTepuaabHOU Touku. Teopema 00
M3MEHEHUH KHHETHYECKOH
SHEPTUU

https://m.edsoo.ru/J1V59L
28B

17

[TorenumansHas 3HEPTHUS.
[TorenumanpHast 3HEPTUS YIIPYTO
ne(OpMUPOBAHHOU MPYKUHBI.
[loTeHumanpHas sHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/RNEXJ
W4KF

18

TloTennmanepHEIE U
HENMOTEHIUANIbHEIE CHIIBL. CBSI3b
paboThl HEMOTEHITUATBHBIX CHIT C
H3MEHEHHUEM MEXaHUYECKOU
SHEPTUH CHUCTEMBI TeJ. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPTHH

https://m.edsoo.ru/DA3QV
TOXQ

19

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM PHEepPTUH TeNa Ha
MpUMepe PACTIKEHUS Pe3HHOBOTO

https://m.edsoo.ru/W1R4R
88UG



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG

KTyTa»

KoHnTposabHas pabora no teme

https://m.edsoo.ru/LNM6E

20 | «Kunemaruka. JluHamuka. 3aKOHBI KEY'Y
COXpaHEHUSI B MEXaHUKE) -
OcHOBHBIE TIOJIOKECHUS
21 MOJIEKYJIIPHO-KMHETHYECKOM https://m.edsoo.ru/OEY9V
Teopur. BpoyHOBCKOE TBHKEHUE. YU2B
Anbdysns
XapakTep ABUKEHUS U
29 B3aUMOJEUCTBUSA YaCTUI] https://m.edsoo.ru/AUV2Z
BeniecTBa. Moienu cTpoeHust DR3X
ra3oB, KUIKOCTEH U TBEPABIX TEI
23 Macca monekyn. KonuuectBo https://m.edsoo.ru/FL1BA
BemiectBa. [locrosiHaas ABoraapo QD13
TemmoBoe paBHOBECHE.
R https://m.edsoo.ru/WPNY6
24 | Temmeparypa u €€ U3MEpPCHHE.
QA8Z
[Ixana Temneparyp Llenbcus
o5 Wneanbusiii raz3 B MKT. OcHoBHOE https://m.edsoo.ru/UKJFV
ypaBuenue MKT SBZO
AGcomoTHas TemrepaTypa Kak
Mepa CpellHe KUHETUYECKOU
I S T ——— https://m.edsoo.ru/BXUD
PriT A - VDG2F
YpaBHenue MeHieneena-
Knaneiipona
27 | 3akoH /lanpToHa. ['a30BBIC 3aKOHBI https://m.eds00.1u/ Y SWB6

6I3A



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/Y3WB66I3A

JIaboparopHas pabota
«HccnenoBanne 3aBUCHUMOCTH

https://m.edsoo.ru/35DBL

28
MEXIY TapaMETPaMM COCTOSIHUS KT96
pa3peKEHHOTO ra3a»
29 N3onponeccel B uACAIBHOM rase u https://m.edsoo.ru/0ZJ3K
uX rpaduueckoe npeacTaBlieHue ZNJS
Buyrpennssa sHeprus
TEPMOJTUHAMUYECKOW CUCTEMBI 1
30 CHOCOObI €€ U3MEHEHHUS. https://m.eds00.ru/9JQITV
KonmnuectBo Temnots! u paboTa. Xl18
Buyrpennssa sHeprus
O0JHOAQTOMHOTO HJICAJIbHOTO Ta3a
https://m.edso0.ru/36JJ120
31 Buasr Tenonepenaun
W9
VenbHasg TEIIOEMKOCTD
39 BemecTa. KoimyecTBo TEmoTsl https://m.edsoo.ru/5K3Y4
Mpu Terionepeaayue. AauadbaTHpIi H86L
porecc
33 [TepBrlil 3aKOH TEPMOAMHAMUKHU U https://m.edsoo.ru/2HO06R3
€ro NMpUMEHEHUE K U30TpoIieccam GA8
HeobpaTtumocTs mporieccoB B
. https://m.edsoo.ru/S85LW
34 | npupone. Bropoii 3akoH
DFT8
TEPMOJUHAMUKH
ITpuanun neiicreus u KITI https://m.edsoo.ru/DLCDE
35 .
TEIUIOBOU MAaIlIUHBI AAUC
36 | Iwuxn Kapuo u ero KIT/] https://m.edsoo.ru/4XPSA



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M

ov7™M

DKOJIOTHYECKHE MTPOOIIEMbI

https://m.edsoo.ru/P07ZM

37
TEIUIOOHEPTETUKH YMSI
O0o00maromuii ypox
P https://m.edsoo.ru/9EKZ0
38 | «MomnekymsipHas ¢puzrka. OCHOBBI
DDWP
TEPMOTHHAMHUKI
KonTposnbHas pabora no teme
https://m.edsoo.ru/RCARY
39 | «MonekymsipHas ¢puzrka. OCHOBBI 67X
TEPMOTHHAMHUKI
[TapooOpazoBanue u
https://m.edsoo0.ru/X48Q07
40 | wonpgeHcanus. Micnapenue u SEE
KHUIIEHUE -
AOCOIIOTHASA U OTHOCHUTEIBHAS
a1 e — https://m.edso00.ru/98HVA
D3AYXA. EBMM
Hacsimennsiit nap
Trepnoe Teno. Kpucramnmyeckue
1 amop(dHBIC Tena. AHU30TPOITHS
. https://m.edsoo.ru/JXFWL
42 CBOWCTB KpHCTAILIOB. JKuakue MZNK
kpucTayibl. COBpeMEHHBIE
MaTepHaIbI
[TnaBneHre U KpUCTAUIA3ALIMSL.
https://m.edso0.ru/0OX117
43 V nenpHasg TEIUIOTa IJIaBJIEHUS.
G6MR
Cybnumarnus
https://m.eds00.ru/01UXG
44 | VYpaBHeHHE TEIUIOBOrO OanaHca N2I1
45 DnekTpu3aius Teil. https://m.edso0.ru/QJ2S7



https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

DnekTpuyeckuu 3apsia. [[Ba Buna
IEKTPUICCKHX 3aPSI0B

WSBM

[IpoBOAHMKH, TUIIEKTPUKHU U
MOJTYITPOBOTHUKH. 3aKOH

https://m.edsoo.ru/F3YVP

46
COXpaHEHUs DIIEKTPUYECKOTO QUYH
3apsaa
B3aumonencTue 3aps10B. 3aKOH
47 | Kviona. Toueunmnt https://m.edsoo.ru/5SU3BU
Yo ! OTHH
ANEKTPUUECCKUH 3apsiT
Hanpsik€HHOCTB eKTpUYECKOro
48 noJia. [IpuHIun cynepno3unuu https://m.edsoo.ru/9IKAW
ANEKTpUYECKUX noseu. JInnun D2V6
HANPSKEHHOCTH
PaGora cui 3neKTpocTaTuyecKoro
https://m.edsoo.ru/VOPD9
49 | mous. [lorennuan. PazHocth
ASLF
MMOTEHNAJIOB
[IpoBOAHMKY U AMDIIEKTPUKH B
https://m.edso0.ru/12P2S3
50 | DBNeKTpPOCTaTHYECKOM IIOJIE. 127
JusnekTpuueckasl IpOHUIIAEMOCTD T
51 | DnekrpoémMrocTh. KonmeHncaro https://m.edsoo.rW/BIUPR
P Saatie P D52W
DIEeKTPOEMKOCTD IJIOCKOTO
https://m.edsoo.ru/XPUKP
52 | xoHpaeHcaTopa. DHeprus 8o\/3
3apsKEHHOTO KOHJIEHCAaTopa
53 JIaGoparopHas paboTa https://m.edsoo.ru/PBGM4

"N3mepenue 31eKTpOEMKOCTH

F845



https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845

KOHJieHcaTopa"

54

[TpunIMI neicTBUs U
pPUMEHEHHE KOH/IEHCATOPOB,
KOMTUPOBAJILHOTO arrapara,
CTPYMHOTIO IIPUHTEPA.
DneKTpocTaTUYeCKas 3aluTa.
3a3eMIIeHHe AIEeKTPOIpruOOpOB

https://m.edsoo.ru/H3Q9P
NHYY

55

DNeKTpUUYECKUi TOK, YCIOBUS €ro
cymectBoBaHud. [IoCTOSHHBIN
Tok. Cuna toka. Hanpsixenue.
Conportusnenue. 3akon Oma jyist
y4dacTka Lenu

https://m.edso0.ru/D6Y72
A4B7

56

IlocnegoBarenpHOE,
napajuiesibHOE, CMEIIaHHOE
COEIMHEHHE MMPOBOTHUKOB.
JlabopaTtopHas pabota «3ydenne
CMEIIAHHOTO COSAMHECHHUS
PE3UCTOPOB

0.5

https://m.edso00.ru/SLKT3
UPUR

57

Paborta 1 MOIIIHOCTH
AJIEKTPUYECKOTO TOKa. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA
2A3M

58

3akon Oma [Jis OoJIHOU
(3aMKHYTOM) 3NIEKTPHUYECKON
uenu. KopoTkoe 3ambIkaHue.
JIaGoparopHas paboTa
«H3mepenne 3/1C ncrtounuka
TOKa M €ro BHYTPEHHETO

0.5

https://m.edsoo.ru/YN5BF
7PBS



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS

COIIPOTUBJICHUS»

Pe3epBHbiit ypok. KonTposibHas
paboTta 1o Teme

https://m.edsoo.ru/MEM6E

59 | "DnexrpomuHamuka' / IE5X

Bcepoccuiickas npoBepodHas

paborta

O6006maromuit ypok
60 «DNEKTPOIMHAMUKAY / https://m.edsoo.ru/P86MD

Bcepoccuiickas npoBepoyHast YO7H

pabota

DNeKTpOHHAas ITPOBOJIUMOCTh

TBEPJBIX METAJUIOB. 3aBUCUMOCTD

https://m.edsoo.ru/WMNN
61 | coOmpOTHUBICHHS METALJIOB OT
BQLI9H

TEeMIIepaTyphbl.

CBepXnpoBOAMMOCTh
62 DNEKTPUYECKHUH TOK B BaKyyMe. https://m.edso0.ru/4CCYC

CBoMCTBA JIEKTPOHHBIX ITYYKOB J785

[TonynpoBoAHUKH, UX

coOcTBeHHas U MpUMecHast

. https://m.edso0.ru/S55A1

63 | mpoBoaumocTh. CBOMCTBA P—N- DOUR

nepexoja. [lomynpoBoHUKOBBIE

PUOOPHI

DNEeKTPUUYECKUU TOK B PACTBOPAX
64 | M PACILIaBAX SICKTPOIHTOB. https://m.edso0.ru/QUOQU

QHGKTpOJII/ITI/I‘-ICCKaH
JUuccoluranus. 3J'IeKTp0J'II/I3

WVI1



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91

DNEeKTPUYECKUU TOK B raszax.
CaMocCTOATENbHBIN 1

https://m.edsoo.ru/2VX2K

65
HECaMOCTOSTEIIbHBIN pa3psil. 1 LFQA
Momnnus. 1lnazma
DnexTpuyeckue npuOopsl U
66 YCTPOWCTBA U UX IIPAKTUYECKOE 1 https://m.edsoo.ru/KJA02
npuMeHeHue. [IpaBuia TeXHUKU KUPS
0€30MacHOCTH
KonTpossHas pabora no teme
«Onekrpocraruka. [locTosTHHBIN https://m.edsoo.ru/PA5KI
67 . 1
anexkTpuueckuii Tok. Toku B GWP4
Pa3IMYHbIX Cpeax»
68 PeseprubIil ypok. O6o0maronuit 1 https://m.edsoo.ru/HLOAT
ypok 1o temam 10 kacca 6SNU
OBIIEE KOJJMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU

MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM

MNPOT'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPETHEr 0
0011ero o6pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha IpHUMeEpax poJib U MecTO (GU3UKH B (POPMHPOBAHHM COBPEMEHHOW HAay4yHOUM KapTHUHBI
MHpA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOMN AESITEIBHOCTH JTHOJAEN

10.2

YYnUTEIBATH rpaHyLbl OTPUMCHCHUS N3YUYCHHBIX (1)I/ISI/ILIGCKI/IX MO}ICJ’Ief/'Ii Marc€purajibHas TOYKAa, HHECPHIHUAIbHAA
cucTeMa OTcu€ra, abCOIIOTHO TBEPIOE TEJO, NealIbHBIN ra3; MOJAEIU CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPIBIX
TEJI, TOYEUHBIN 2JEKTPUUECKUH 3aps] — IPU PElIeHNH (PU3HUECKUX 3a/1a4

10.3

Pacno3naBate ¢usmveckue sBiCHUS (MPOLECCHI) M OOBSICHATHP WX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJIIPHO-KHHETUYECKOM TEOPUH CTPOCHUS BEIIECTBA W JJICKTPOJAWHAMHUKHA: DPAaBHOMEPHOE H
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBWKCHHE, CBOOOIHOE MAJCHUE TeN, IBUKCHHE IO OKPYXHOCTH,
WHEpIUs, B3auMoJieiicTBHe Tel; quddy3usi, OpOYHOBCKOE ABUKECHUE, CTPOCHHE YKUIKOCTSH M TBEPIBIX TEI,
U3MeHeHne 00bEMa TeJl NP HarpeBaHUM (OXJIAXKIEHUH), TEIJIOBOEC paBHOBECUE, UCTIAPEHUE, KOHICHCAIINS,
IUIaBJICHWE, KPHUCTAJUIM3allvs, KHUIICHHE, BIAKHOCTh BO3[yXa, IOBBIINICHUE [ABJICHHUS Traza IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBsI3b MEXIy IapamMerpaMd COCTOSIHHMS Tra3a B HU30Ipolleccax;
AJICKTPU3AIUS TEJl, B3AUMOJICHCTBUE 3aps 0B

10.4

OnuceIBaTh MEXaHHMYECKOE ABUIKCHUC, UCIIOJIb3Ys1 (I)I/ISI/I‘IGCKI/Ie BCJIMYMHBI: KOOpJAWHATA, IyTh, IICPEMCIICHUC,
CKOPOCTh, YCKOPCHUEC, MAcCCa TCJjla, CUJId, UMIIYJIbC TECJId, KHHCTHUYCCKAd SHEPIUs, IMOTCHINAJIbHAA DHEPIUs,
MCXaHHUYCCKasa pa60Ta, MCXAaHUYCCKAsA MOIMHOCTD,; IIPU OIIMCAHUU ITPABUJIBHO TPAKTOBATH (1)H3H‘ICCKHﬁ CMBICJI
HCIIOJIb3YEMbIX BCIIHWMYHH, HUX 0003HAUCHHUS U CAWHUIbI, HaAXOIUTb q)OpMy.TIBI, CBA3BIBAIOIIUC JAHHYIO
(I)I/ISI/I‘IGCKYIO BCJIIMYNHY C IPpYTUMH BCIIMUMHAMHA




10.5

OnwuceIBaTh U3y4EHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHHS, UCIOIb3Ys (pU3HUecKue BEITUYNHBI:
JABJICHWE Tra3a, TeMIepaTypa, CpeldHss KUHETHYECKas DHEpPrus XaoTHUYECKOIO JBHKEHUS MOJEKYJ,
CpEIHEKBapaTUYHAs] CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsSI SHEprus, pabora rasa,
KOO(QUIHMEHT TOJEe3HOTO0 JCWCTBHS TEIUIOBOTO JBUTATENs; NPU ONUCAHWHM NPABUIBHO TPAaKTOBAThH
(GU3NYECKUIl CMBICT HCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUYEHUs M EIWHHUIBI, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BETUYHMHAM

10.6

OnuceiBaTh HM3y4EHHBIE DSJIEKTPUUECKHE CBOMCTBA BEUIECTBA U D3JEKTPUUYECKUE SIBICHUS (TIPOLIECCHI),
UCIONIb3YS (PU3MYECKHE BEIMUYMHBI: AJIEKTPUUYECKUM 3apsijl, 2JEKTPUUYECKOE I10Jie, HANpsLKEHHOCTh TOJI,
MOTEHIIMAJ, Ppa3HOCTh MOTEHLMAJOB, MpPH OMNHCAHUM MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICIT
HCIOJIb3YeMbIX BEIMYMH, WX OOO3HAUEHHUS M E€IWHULI; YyKa3blBaTh (JOPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(hU3MYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU

10.7

AHAJIIN3UPOBATH (1)I/ISI/ILICCKI/IC MMponeCcChbl U ABJICHHA, HWCIIOJb3Yys CI)I/ISI/I‘—I@CKI/IC 3aKOHBI W TPHUHIMIIBI: 3aKOH
BcemupHoro tarotenus, I, I u Il 3akonsl HbloTOHa, 3aKOH COXpaHEHHS MEXaHUYECKOW IHEPTrUM, 3aKOH
COXPAaHEHUS HUMMYJIbCa, MPUHLMII CYNEPIO3UIMU CHJI, NPUHIUI PABHOMpPABUS HMHEPIHAIBHBIX CHCTEM
O0TCuéTa; MOJIEKYJISIPHO-KHHETUYECKYI0 TEOPHIO CTPOEHHUS BEIeCTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpeAHEN
KHHETUYECKON HSHEPTUU TEIUIOBOTO IBIKCHUS MOJICKYIT C aOCOJIOTHOW TeMmIlepaTypou, TEpBBIA 3aKOH
TEPMOJMHAMHKY; 3aKOH COXPAaHEHHUs DJIEKTPUUECKOro 3apsiia, 3akoH KynmoHa; mpu 3TOM pasznuyarh
CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro0 MaTeMaTHMYeCKOE€ BBIPAXKEHHE U YCIOBUS (TpaHMIbI, 00JIacTH)
IPUMEHUMOCTH

10.8

OOBICHATE OCHOBHEIC IMPUHIUIIBI ﬂeﬁCTBHH MallluH, HpI/I60p0B N TEXHHYCCKHX YCTPOﬁCTB; pas3iniaTb
YCJIOBHUS UX 0€30MIacHOr0 NCIOJIL30BAaHUS B MMOBCEIHEBHOM XKU3HU

10.9

BbINONHATE AKCHEPUMEHTHI M0 HCCIEAOBaHUIO (DU3MUECKUX SBJICHUUW W TPOIECCOB C HCMOJIb30BAHUEM
OPSIMBIX M KOCBEHHBIX M3MEPEHHIt; Mpu 3TOM (GOpMYIHpOBaTh MpodiieMy (3a7ady) U TUNOTE3Y y4eOHOTO
9KCIIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEATI0KEHHOT0 000pYyI0BaHUs, MPOBOAUTE OTBIT U (POPMYIUPOBATH
BBIBO/JIbI

10.10

OCYH.[GCTBJ'IHTL MMpsAMBIC 1 KOCBCHHBIC U3MCPCHUA q)HBquCKI/IX BCJIMYHH, IIpU 3TOM BLI6I/IpaTL ONTUMAIBLHBIN
CIIocoo HU3MCPCHUA U UCIIOJIB30BATh U3BCCTHLIC MCTO bl OLICHKHN HOFpCH.IHOCT@ﬁ I/I3MepeHHﬁ




10.11

HccnemoBaTh 3aBUCUMOCTH MEXKTY GU3NYSCKUMU BEIIMYMHAME C MCIIOIH30BAHUEM MPSIMBIX U3MEPEHUIL; IPU
3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBATh pe3yibTaThl IOJYYCHHOM 3aBUCUMOCTH (PU3HUECKUX
BCJIMYMH B BUJIC TAOJIHII U TPAdUKOB, JeTIaTh BBIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS

10.12

CoGmonats npaBuiia 6€30MacHOTO TPY/a P MPOBEICHUN HCCIEI0BAaHUN B paMKax y4eOHOTO 3KCIEPUMEHTA,
y4eOHO-HCCIIeIOBATEIBCKONH M TIPOCKTHOM NESITEIBbHOCTH C HMCIOJH30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U
71a00pPaTOPHOTO 000PYIOBAHUS

10.13

Pemats pacu€rHble 3a7auM ¢ SBHO 3aJaHHOM (U3UYECKON MOJENBIO0, UCHOJB3YS (PU3NYECKHE 3aKOHBI U
MIPUHIIUIBI; Ha OCHOBE aHallM3a YCIIOBHA 3aJaud BBIOMPATh (U3MYECKYIO MOJEINb, BBIACNATH (PU3NUECKHE
BEJIMYMHBI U (QOpMYJbl, HEOOXOJUMbIEe Il €€ pelleHHs, NMPOBOJUTH PAacUYEThl M OLEHHBATh PEATbHOCTh
MOJIyY€HHOTO 3HAaYeHUs PU3NUECKON BEITHUMHBI

10.14

Pemate kadyecTBEHHBIE 3a/1a4v: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO WEMOYKY PACCYKIECHUN C
OTIOPO Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS

10.15

Wcnonb3oBath mpu penieHuH y4eOHBIX 3a7ad COBpPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU JIsl TOUCKA,
CTPYKTYpUPOBAHHUSI, UHTEPIPETAlMd W TMPEACTaBICHUs Y4eOHONW M HaydyHO-TOMYNIApHOM wuHbOpManuu,
MOJIYYE€HHOM U3 Pa3IMYHbIX HCTOUYHUKOB; KPUTHUECKH aHAIM3HUPOBATh MOJIy4aeMyi0 HHPOPMAIHIO

10.16

[IpuBoauTE IpHUMeEpH! BKIAAa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH, OObICHEHUE
MPOLECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOT Ui

10.17

Hcnonb3oBath TeopeTndyeckue 3HaHUS MO (PU3UKE B MOBCETHEBHOM KU3HU AJIsi oOecriedeHusi 6e30macHOCTH
npu oOpaleHu ¢ NpudopaMu U TEXHUYECKUMH YCTPOWCTBAMU, JUIS COXPAHEHHS 30pOBbS M COONIOIEHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKpYXKAIOIel cpesie

10.18

Paborats B rpymome € BbIIOJHCHUCM PAa3JIMYHbIX COHHAJIBHBIX poneﬁ, IIAaHUPOBATb pa60Ty T'pylIibl,
palliOHAJIIbHO pacrpeaciIAThb 00s3aHHOCTH U IUIaHUPOBATL ACATCIBHOCTL B HECTAHAAPTHBIX CHUTYaALUAX,
AJICKBATHO OLICHUBATDH BKJIAJA KAXKJAOT'0O U3 YUIACTHUKOB I'DYIIILI B pCHICHUC paCCManHBaeMOﬁ Hp06HeMLI

11 KIIACC




Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHHUSI OCHOBHOIT 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

111

JleMOHCTpHpOBAaTh Ha TpPUMEpPax poJb U MeCTO (HU3MKH B (POPMHPOBAHWU COBPEMEHHOW HAy4IHOMH
KapTUHBI MHUpPA, B PA3BUTUHA COBPEMEHHOW TEXHUKH U TEXHOJIOTMH, B IPAKTUYECKON IEATEIBHOCTU
JIOIEH, LIEJIOCTHOCTh U €IMHCTBO (PM3NYECKON KApTHUHBI MUPA

11.2

Y4uTHIBaTh I'paHUIBl IPUMEHEHNS N3YYEHHBIX (PU3MUECKUX MOJIENIEH: TOUEUHBIN AIEKTPUUYECKUM 3apsiy,
siIEpHAast MOJIENIb aTOMa, HYKJIOHHAsI MOJIeJIb @aTOMHOTO siipa MpHY peleHNH GU3NYEeCKHX 3a7a4

11.3

Pacnio3naBate guznueckue siBjaeHUs (IPOIIECCHI) U OOBICHATH UX HA OCHOBE 3aKOHOB AJIEKTPOINHAMUKHI
Y KBaHTOBOW (PM3HMKH: SJIEKTpHUECKasl MPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE
JIEWCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB, AJIEKTPOMAarHUTHAs WHAYKINS, JCWCTBUE MAarHUTHOTO TOJIS
Ha TIPOBOJHHK C TOKOM W JBIXKYIIUWCS 3apsl, OSJICKTPOMArHUTHBIC KOJICOAHWS W  BOJIHEI,
MPSIMOJIMHENHOE PACIIPOCTPaHEHHE CBETa, OTPaKEHHE, MpeloMIIeHHe, UHTephepeHns, AUPpakuus u
MoJisipu3aliis CBeTa, aucrepcus cBera, (oTodnektpudeckuii ekt (pororddekr), cBeToBoe
JaBJICHUE, BO3SHUKHOBEHHE JMHEWYATOrO CIEKTpa aroMa BOJOpOJa, €CTECTBEHHAs U HCKYCCTBEHHas
Palo0aKTUBHOCTh

114

OnuceiBaTh U3y4E€HHbIE CBOMCTBA BELIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONITUYECKHE, FITEKTPUUECKYIO
IPOBOJAMMOCTh PA3IMYHBIX CPENl) U AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), UCHONB3Ys (PU3UUECKUE
BEJIMYMHBL: DJEKTPUUECKUN 3apsall, CHJIa TOKa, DJIEKTPUUECKOE HANpPsDKEHUE, JIIEKTPUYEcKoe
COMPOTHBIIEHUE, pa3HOCTh mnoTeHnuanoB, JJIC, paboTa Toka, MHAYKIUS MArHUTHOTO TOJS, cuja
Awmmnepa, cuna JlopeHua, UHIYKTUBHOCTh KaTYIIKH, YHEPTUS AJMEKTPUYECKOrO0 M MArHUTHOTO TOJeH,
nepuoJ] W YacTtoTra KoyieOaHMil B KojeOaTelbHOM KOHType, 3apsji M cuja TOKa B MpOIecce
TapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHul, (POKYCHOE pacCTOSIHHME W ONTHUYeCKas CUia JIMH3bL;
U OMUCAHHUH MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICIT UCIOIB3yEMbIX BEIMYHH, UX 0003HAUCHUS U
€IMHULIBI; YKa3blBaTh (HDOPMYIIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYUHY C JPYTUMHU
BEJIMYMHAMU

115

OnuceIBaTh HU3YUYCHHBIC KBAHTOBLIC SABJICHHUA W MNPOUCCCHI, HUCIIOJIb3Ys (I)I/BI/ILIGCKI/IC BCJIMYHUHBI:
CKOPOCTb DJJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI WU Y4aCTOTA4 CBCTA, SHEPTUA U HUMITYJIbC (I)OTOHa,




MEepuoJ MoJypacihaja, SHEPrusi CBSA3M AaTOMHBIX sJIep; MPU ONUCAHUH TMPABUIBHO TPAKTOBATH
(GU3NYCCKUI CMBICT HCIOJb3YEMbIX BEIMYUH, MX OOO3HAYCHHS W CAMHHUIIBI, YKa3bIBaTh (POPMYJIBI,
CBSI3BIBAIOIIME JaHHYIO (U3MYCCKYIO0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, BBIYHCIIATH 3HAYCHHE
(bU3HYECKON BEIIMYNHBI

11.6

AHanmu3upoBaTh (U3UYECKUE TPOLECCH M SBICHHS, UCIONB3YS (U3UYECKUE 3aKOHBI M MPUHIHIIGL:
3akoH OMa, 3aKOHBI MOCTIEIOBATEIHHOTO ¥ MapaJUICIEHOTO COEIMHEHHSI TPOBOIHUKOB, 3aKOH JlKoyrs —
JleHna, 3aK0OH JIEKTPOMAarHUTHOW WHAYKIIMH, 3aKOH MPSIMOJMHEHHOTO pacpOCTPAaHEHUs CBETa, 3aKOHBI
OTPaKECHUS CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUe ODiHIITeHHa st doTodddexTa, 3aKoH
COXpaHEHHs DHEPTuH, 3aKOH COXPAHCHHUS HMITYJbCa, 3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsijia,
3aKOH COXpaHEHHWS MacCOBOTO YHCIA, MOCTYJIaThl bopa, 3aKOH paMOaKTUBHOTO pacraja; Mpu dTOM
pa3iuyuaTh CIOBECHYIO (OPMYIHpPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE W  YCIOBUS
(rpanu1el, 06J1aCTH) TPUMEHHUMOCTH

11.7

OnpenensaTs HapaBJICHUE BEKTOPA WHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA C TOKOM, CHJIBI AMIiepa u
cuibl JlopeHia

11.8

CTpouTh U ONMKMCHIBATh H300paKEHUE, CO3AABAEMOE TNIOCKUM 3€PKATIOM, TOHKON JTMH30M

11.9

BbINONHATE SKCIIEPUMEHTHI IO UCCIIETOBAaHUIO (PU3UYECKUX SBJIEHUN U MPOIECCOB C HCIOJIb30BAHUEM
IPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU 3TOM (GOpMYIUPOBATH MTpodiieMy (3aauy) U TUIOTE3y Y4eOHOro
JKCIIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOTO OO0OpYyJIOBaHUS, MPOBOAUTH OMBIT U
(hopMyInTUpOBaTh BHIBOIbI

11.10

OcymiecTBiATh OpsSIMbIE W KOCBEHHbIE HU3MEpEeHHs] (U3UYECKUX BEJIMYUH; IMPU STOM BBIOMpATh
ONTUMAJNBHBIA CIOCO0 H3MEpPEeHUs] W HCIOJIb30BaTh M3BECTHBIE METOJBI OIIGHKH MOTPEUIHOCTEN
W3MEPEHUIN

11.11

HccnenoBath 3aBUCUMOCTH (I)I/I?»I/I‘IGCKI/IX BCIIMYHUH C HMCIIOJIb30BAHUCM IIPAMBIX H3MepeHHﬁ; IIpu 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (1)I/IKCI/Ip0BaTB PE3YJIbTAThI HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/I?»I/I‘ICCKI/IX
BCJIIMYHH B BUJC T8.6J'II/II_[ u Fpa(l)I/IKOB, JACJIaTh BBIBOJBI 110 PE3YJIbTaTaM HCCICIOBAHUA

11.12

Cobmoiate mpaBuiia 0€30MacHOrO TpyJda NHpU NPOBEIEHUH HCCIEIOBAaHUNH B paMKaxX Yy4eOHOTO
JKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATENIbCKOW M MPOEKTHOM JEsITeNIbHOCTH C HCIO0JIb30BaHHEM




M3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000pyIOBaHHUS

11.13

Pemate pacuérHple 3a7auu ¢ SIBHO 3aJJaHHON (PU3NYECKON MOJIENBIO, HCIIONB3Ys (PHU3UUECKUE 3aKOHBI U
NPUHIUIBI; HAa OCHOBE aHalu3a YCIOBUS 33/1a4d BBHIOMpATh (PU3MUECKYIO MOJETb, BBLACIATH
¢u3nveckrue BeTMUUHBI U POPMYITbl, HEOOXOAUMBIE IS €€ pEeIIeHus], TIPOBOJUTH PAacUEThl U OLICHUBATD
peaIbHOCTh MOJYYEHHOI0 3HaYeHUs] U3NYECKOM BETMUHHBI

11.14

PemaTe xauecTBEHHbBIE 3a7a4l: BBICTPAUBATh JIOTHUYECKHA HEMPOTHUBOPEUHUBYIO IEMTOYKY PACCYKICHUN C
OTIOPO1 HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS

11.15

Ucnonn3oBars Ipru PpCIICHUN y‘Ie6HI)IX 3a1a4 COBPCMCHHEIC I/IH(bOpMaIII/IOHHBIC TEXHOJOTUMU JIA
MOUCKA, CTPYKTYPHUpPOBaHUS, HWHTEPHpPETallMd W MPEICTaBICHUS Y4eOHOM M HAy4HO-NOMYJISIPHOMN
nH(popMalUY, TOTYYEHHONW M3 pa3IUYHbIX HCTOYHHMKOB; KPUTHYECKH aHAIM3UPOBATH MOJIydaeMYIo
nH(pOopMaLHIo

11.16

OOBSACHATH MPUHIUIIBI IEHCTBUS MAllliH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3inyarh yCIOBUS UX
0€301aCHOT0 MCII0JIb30BaHMsI B IOBCEHEBHOM KU3HU

11.17

[IpuBoauTE mpHUMeEpbl BKJIaJa POCCUMCKUX W 3apyOEKHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE HAyKd, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTUI

11.18

Hcnonb3oBath TeopeTHUecKHe 3HAHHWA MO (QU3MKE B TIOBCETHEBHOM KU3HU sl oOecredeHus
0e30MmacHOCTH Mpu oOpallleHHd ¢ NpuOopaMu W TEXHUYECKUMHU YCTPOMCTBAMHM, [UIsI COXpaHEHUS
3JI0pOBbsI U COOTIOACHNS HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKpYXKaIoUIeil cpeze

11.19

PaGortath B rpyIie C BBINOJIHEHHEM Pa3IMYHBIX COLUAIBHBIX POJICH, IUIaHUPOBaTh PaldOTy TPYIIIILI,
palMoHaNBHO pacrlpeAessaTh 00S3aHHOCTH U IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHHIX CHUTYALIUSAX,
aJICKBaTHO OIICHMBATH BKJIA]] K&KJIOTO U3 YYaCTHUKOB I'PYIIIHI B PEIICHHE PacCMaTPpUBAEMOI MPOOIEMBI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
K Kon
o NpoBepsieMoro IIpoBepsiemble 3J1eMeHTHI COIePKAHUSA
pasaeJa
3JieMeHTa
OU3SUKA U METOJIbI HAYYHOI'O TTO3HAHU A
11 ®usuka — Hayka o mnpuposae. Hayunele MeToasl IO3HaHWS OKpyXkKaromero wmupa. Pomib
' SKCIIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS NMPUPOIbl. DKCIIEPUMEHT B (hr3HKe
1 MopenupoBanue GpU3NYECKUX SBICHUN M mporieccoB. Haydnsie rumores3sl. @u3nyeckue 3aKOHbI U
12 Teopud. ['paHUIBI MPUMEHUMOCTH (pu3nueckux 3akoHOB. IIpunnun coorBerctBus. Poib 1 Mecto
' ¢bu3uku B GOpMHUPOBAaHUM COBPEMEHHON HAy4HOW KapTHUHBI MHPA, B MPAKTHUECKOHN AEATEIbHOCTU
JIronei
2 MEXAHUKA
KMHEMATHUKA
911 Mexanudeckoe JBHKeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JBWKEHMS. Cucrema OTCUETA.
o TpaekTopus
21 [Tepemenienue, CKOpOCTh (CpenHsisl CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOPEHHE MaTepHaIbHOMN
21.2 TOYKM, UX IPOEKUUH HA OCU CHUCTEeMbl KoopauHar. CJOXKEHHE NEepeMEIICHUH M CII0XKEHUE
CKOpOCTEN
913 PaBHOMeEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABMKeHHE. ['paduky 3aBUCMOCTH KOOP/MHAT,
o CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIECHNS MaTEpPUATIbHON TOUKH OT BpEMEHU




2.1.4

CBoOoiHOE MajieHne. Y CKoOpeHrne CBOOOHOTO MaIeHUs

KpuBonuHeiiHoe nBMKeHUWE. PaBHOMEpHOE [BWKEHUE MATEPUAIBHOM TOYKM MO OKPYKHOCTH.

215 YrnoBas CKOpPOCTb, JIMHEHHAS! CKOPOCTh. [leprnon u yactora. LIeHTpOCTpEMUTEIBHOE YCKOPEHUE
2.1.6 TexHuyeckue yCcTpoHCTBa: CIUAOMETP, ABH)KEHUE CHAPSIOB, LIEITHbIE U PEMEHHBIE I1epeiadun
[Ipaktuueckue paboTel. 3MepeHue MrHoBeHHOU ckopocTu. MccimenoBanue COOTHOMICHUS MEXKTY
217 MyTSIMH, TPOWJIECHHBIMU TEJIIOM 3a TIOCJIENI0BaTe/IbHbIE paBHbIE IMPOMEXKYTKM BpPEMEHU IIpH
o PaBHOYCKOPEHHOM JBW)KEHUM C HA4YaJIbHOM CKOPOCTBIO, PAaBHOM Hyt0. V3ydeHume nBMKEHUS
1IapyKa B BSI3KOM >KMJIKOCTH. V3ydyeHune ABM>KEeHUs Tea, OPOLIEHHOTO TOPU30HTAIBHO
JUHAMUKA
2.2.1 [TpuHnmn otHOCcUTENnbHOCTH ["anmnes. [lepseiii 3akoH HeroToHa. HEpmanbsHble CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIMm cyneprno3uium Cul
993 Btopoit 3akon HeloToHa a1 mMaTepualibHOW TOYKM B MHepiuanbHOUM cucteme otrcuéra (MCO).
o Tpetnii 3akoH HbI0TOHA /111 MaTepUaIbHBIX TOYEK
224 3akoH BceMupHOTo TsaroTeHus. Cuna Tsokectu. [lepBas kocMudeckas CKOpocTh. Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
2.2 296 Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHHUs CKOJIbKEHUS U cuia TpeHus nokos. Koadduimument
o TpeHus. Cuiia CONpOTUBIICHUS ITPU ABUKEHUU TEJA B )KUJIKOCTH UJIU T'a3e
2.2.7 [TocTynarensHoe ¥ BpalareabHOE IBUKEHUE a0COIIOTHO TBEPAOTO Tela
998 MOMEHT cuibl OTHOCUTENBHO OCH BpauieHus. [lneuo cuibl. YcnoBust paBHOBeCcHs TBEPIOTO Tela B
o 4(6[0)
2.2.9 TexHuueckue ycTpoicTBa: NOAMINITHUKY, ABUKEHHE NCKYCCTBEHHBIX CITYTHUKOB
29210 [Ipaktnyeckue pabotTel. VM3yueHue ABMKEHUS OpycKa MO HAaKJIOHHOM IUIOCKOCTH MOJ JEHCTBUEM

HECKOJbKMX cui. McciegoBaHue 3aBUCHUMOCTH CHII YIIPYroCTu, BOSHUKAIOIIUX B He(bopMpreMOﬁ




NpY)KHHE W PE3MHOBOM oOpasle, OT BeIMYMHBI uX jedopmarmu. VccrnempoBaHue YCIOBHIMA
paBHOBeCHUs TBEPAOTO Teja, UMEIOLET0 OCh BPAIlEHUS

3AKOHbI COXPAHEHI A B MEXAHUKE

I/IMHYJH)C MaTepHaJIBHOﬁ TOYKH, CUCTCMbl MAaTCPUAJIbHBIX TOUYCK. I/IMHy.]II)C CHJIBI U HU3MCHCHHC

231
HMITyJIbCa Tella
2.3.2 3akoH coxpaHeHust umiyiabsca B MCO. PeakTuBHOE IBHKEHNE
2.3.3 Pabora cumbl
2.3.4 MOIIIHOCTH CUJIBI
2.3.5 Kunernueckast sHEprusi MaTepHAIbHON TOUKH. TeopemMa 0 KHHETUYECKON SHEPTUU
2.3 36 [lorenmmaneHas »Heprus. I[loTeHumanpHas »SHEprus ynpyro JaehOpMHUPOBAHHONW MPYKUHBI.
o [MoTeHManbHas SHEPTHs Tela BOIM3U OBEPXHOCTH 3EMIIH
937 [loTeHumanpHble U HEMOTEHUUMAIbHBIE CUJIbI. CBsI3b paOOTHI HEMOTEHIMATIBHBIX CUJ ¢ U3MEHEHHEM
h MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPrUuur
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHMSI
2.3.9 TexHudeckne ycTpoiCTBa: ABM)KEHHUE PAKET, BOAOMET, KOIIEp, IPYKUHHBIA TUCTOJIET
5310 [Ipaktnyeckue pa®oTbl. M3ydeHue cBs3M ckopocTell Ten npu Heynpyrom yaape. MccinepoBanue
- CBSI3U PabOTHI CHJIbI C I3BMEHEHUEM MEXaHWYECKON HEpruu Tena
3 MOJIEKYJISIPHAS ©U3NKA I TEPMOJMHAMUKA
OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOM TEOPUU
311 OCHOBHBIE 110JIOKEHUS MOJIEKYIIIPHO-KMHETUUECKOH Teopun. bpoyHoBckoe nBmxenue. Juddysus.
3.1 o XapakTep ABMKEHMSI M B3aMMOJIEHCTBHS YaCTHI] BELIECTBA
312 Mojienu CTpoeHus ra3oB, )KMIKOCTEH U TBEPIBIX TeNl U 0OOBSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE

ITUX MoJelei




3.1.3

Macca monekyn. KosnnuectBo Bemectsa. [locrosiHHas ABoraapo

3.1.4 TermoBoe paBHoBecue. Temneparypa u €€ uzmepenue. llkana temneparyp Llenscust

315 Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETHYECKOW TEOPUH UACATHHOTO
o rasa

316 AOGcomoTHas TemIieparypa Kak Mepa CpeaHeH KHHETHYECKOW SHEPrMH TEIUIOBOTO JIBIIKEHHS
o gactun rasza. lllkana remneparyp Kenbsuna

3.1.7 VYpasuenue Knaneiipona — Menneneena. 3akon JlanbToHa

318 l'azoBbie 3akoHBL. M3ompormeccsl B HIEaTbHOM Ta3e C TMOCTOSTHHBIM KOJHYECTBOM BEIIECTBA:
o U30TEpPMa, H30X0pa, n300apa

3.1.9 TexHudeckue ycTpoiicTBa: TEpMOMETP, bapoMeTp

3.1.10 [IpakTnueckue paboTel. M3mepeHme macchl Bo3ayxa B KilaccHOM KomHare. MccnenoBaHue
o 3aBHCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO ra3a

OCHOBbI TEPMO/JIMHAMUKN

321 TepmonuHaMudeckas cuctemMa. BHYTpeHHsIsI SJHEPTHsT TEPMOAMHAMHYECKOW CUCTEMBI U CIIOCOOBI €
o M3MEHEHUs

3.2.2 KonmuectBo TeroTsl ¥ pabota. BHYTpeHHsIsI SHEPTHUS 0THOATOMHOTO UICATBHOTO ra3a

323 Bunpl Temonepenaun: TemIONpPOBOIHOCT, KOHBEKIUS, H3lTydeHne. TerioéMKocTh Tena. Y aenbpHas

3.2 o TETIOEMKOCTh BelllecTBa. Pacuér konmyecTBa TEIUIOTHI IPU TEIUIoNepeaaye

324 [epBbIit 3aKOH TepMOTUHAMUKH. [I[pUMEHEHNE EPBOTO 3aKOHA TEPMOJAMHAMUKHU K H30IPOIECCaM.

o I'paduueckas uHTEpIIpETAIUs PAOOTHI raza
Tennosble Mammuubl. [IpuHUIMOBL AeHCTBUS TeUoBBIX MamuH. [IpeoOpa3oBaHust »Hepruum B
3.2.5 TeroBblx MamuHax. Koag¢unuent nonesHoro neiicreus (manee — KIIJ[) TerutoBoil MamuHbl.

Huxn Kapno u ero KIT




Bropoii 3akoH TepmoauHamuku. HeoOpatumocTs mpoieccoB B mpupoje. TernoBble JBUTATEIH.

326 DKOJIOTHYECKHE TIPOOIEMBI TEIIIOIHEPTETUKH

327 Texnuueckue yCTpPOMCTBAa: JBHTaTelhb BHYTPEHHEIO CropaHusi, OBITOBOM  XOJIOJAWJIBHHUK,
o KOHIUIHOHED

3.2.8 [IpakTnueckue padboTel. U3Mepenue yneabHOM TEI0EMKOCTH

ATPET'ATHBIE COCTOSHM A BEILIECBA. ®A30BBIE [TEPEXO/IbI

331 [TapooOpa3zoBanue u koHAeHcanus. VcnapeHue W KureHue. YelmbHas TEIioTa MmapooOpa30BaHUS.
o 3aBHCHMOCTb TEMIIEPATYPhI KUTICHHUS OT JIaBJICHHS

3.3.2 AOGCOoIFOTHAS! 1 OTHOCHUTEJbHAS BIAKHOCTh BO3Iyxa. HachIeHHBIN TIap

333 Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU30TPOMHS CBOMCTB KpUCTAILIOB. JKuakue

3.3 o kpucTamibl. COBpEMEHHbBIE MaTEPHAIbI

3.34 [InaBnenue u KpucTauM3anus. Y aeabpHas TerioTa miasiaeHus. Cyomumanms

3.3.5 VYpaBHEeHHE TEIIOBOTO OaslaHca

336 TexHuuecKre yCTPOWCTBA: TUTPOMETP W TICHXPOMETP, KaJOPHMETpP, TEXHOJOTHH TMOJYYCHUS
o COBPEMEHHBIX MaTEepPHAaJIOB, B TOM YUCIIC HAHOMATEPUAIOB, U HAHOTEXHOJIOT K

3.3.7 [IpakTrueckue paboTel. U3mMepeHue BIaXKHOCTH BO3TyXa

4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
41.1 DeKTpHU3aIys Tel. DIEKTPUICCKHiA 3apsi. J[Ba BUa 31eKTPUUSCKUX 3apsi/IOB
i1 4.1.2 [TpoBOIHUKH, AUANEKTPUKH U TIOTYIIPOBOTHUKU
- 4.1.3 3aKOH COXpaHEHMsI JIEKTPUUYECKOTO 3apsiia
4.1.4 Bsaumonelicteue 3apsinoB. 3akoH Kynona
4.1.5 Onexrpudeckoe nose. Hanpsok€HHOCTh snekTpudeckoro nois. [lpuHuun cynepnosuumu. JInHuM




HaHpH)KéHHOCTI/I QJICKTPUYCCKOTO ITOJIA

4.1.6 Pabora cun anextpoctaruueckoro nosjs. [lorenmnuan. PazHocTs noTeH1nanos

417 [IpoBOMHUKM W JUAIEKTPUKHA B  TOCTOSTHHOM  OJIGKTpUYECKOM mojie. JmdnekTpuyeckas
o IPOHMIIAEMOCTE

418 OnexTpoéMkocTh. KonneHncaTop. DneKTpoEMKOCTb MJIOCKOTO KOHJAEHCATOPA. DHEPrUs 3apsyKEHHOTO
o KOHJIEHCaTopa

419 TexHuueCcKre yCTPONCTBA: DIEKTPOCKOII, AIIEKTPOMETP, AIIEKTPOCTATHUECKas 3allUTa, 3a3eMJICHHE
o 5JIEKTPONPHUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN HPUHTED

4.1.10 [IpakTuueckue paboTsl. U3mMepeHue 27eKTpoEMKOCTH KOHIEHCATOpa

[IOCTOSIHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX CPEJAX

491 VYcnoBusi CymiecTBOBaHUSI TMOCTOSHHOTO AJIEKTpUUYeckoro Toka. Mcrounwkum Toka. Cuia Toka.
o [TOCTOSHHBIN TOK

422 Hamnpspkenune. 3akon Oma 1 ygacTka 1enu

4.2.3 DNIEKTPUYECKOE COMIPOTUBIICHHE. Y IETTbHOE CONTPOTUBIICHNE BEIIECTBA

4.2.4 [MocnenoBarenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCTMHEHHUE TIPOBOJHIKOB

4.2 4.2.5 PaboTa anekTpuueckoro Toka. 3akoH Jxoynsa — Jlenna
- 4.2.6 MONTHOCTH JEKTPUIYECKOTO TOKA

427 anektpoaBrkymas cuia (nainee — 3/IC) u BHyTpeHHEE CONPOTHBICHHE HMCTOYHUKA TOKA. 3aKOH
o Owma [yis IOJTHOM (3aMKHYTOH) AJeKTprueckoit renu. KopoTkoe 3aMbIkaHue

428 DJIEKTPOHHAST TPOBOJUMOCTDh TBEPIBIX METAUIOB. 3aBHCUMOCTh COIPOTHBIICHHS METAJJIOB OT
o Temmneparypbl. CBEpXIPOBOANMOCTh

429 DneKTpuuecKkuit ToK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTYYKOB

4.2.10 [MonmynpoBoanuku. CoOCTBEHHass U MPUMECHAS] MPOBOJUMOCTD MOJIYIPOBOAHUKOB. CBOHCTBa p-N




nepexoia. [1omynpoBoTHUKOBEIE PUOOPHI

4.2.11

DNEeKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAs TUCCONUALMSL. DIEKTPOIIN3

4.2.12

OnexTpuueckuil Tok B razax. CaMoCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psl. Pa3nuunbie THUIIBI

CaMOCTOSTENBHOTO pa3psana. Mosnus. [Inazma

4.2.13

TexHuueckue  yCTpoOMCTBa: amIepmeTrp,  BOJBTMETP,  peOCTaT,  HCTOYHHMKM  TOKa,
AJIEKTpOHArpeBaTesIbHbIe TPUOOPHI, IEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHMUSI,
BAKYYMHBIN JTOJ], TEPMUCTOPHI U GOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AUOM, TAIbBAHUKA

4.2.14

[IpakTnueckue padboThl. M3ydueHrne cMenIaHHOTO COEIMHEHHS PE3UCTOPOB.
N3mepenune D/1C uctoyHrKa TOKa U €ro BHYTPEHHEro conpoTunieHus. Habmonenue anexTpoiamn3a

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka. 10 kiacc. Mskues I'.4., byxosues b.b., Corckuit H.H.; mox penakuueit [lapdentbeBoit H.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

®uzuka. 10 xnacc. Yuebnuk. bazoBsiii u yriny0néuusiii yposau. ABtop: Msikumes I'. S., byxosues b. b., Corckuii H.

H. / ITox pen. ITapdentreBoii H. A.;

®dusmka. 10-11knacc. 3agaunuk. ABTop: PeimkeBuu A.I1.; YMK: 3agaunuku "JIpodsr";

®uszuka. Coopuuk 3amad. 10-11 kinaccel. bazoseiit yposens. ABtop: [lapdentreBa H. A. YMK: ®usuka.

"Knaccuueckuii kypc". Maxumes I'.51. u np. (10-11) (ba3oBsiii /Yriny6neHHbIH);

®wusuka. Paboune nporpammel. [Ipenmernas nunus yueonukoB "Knaccuueckuii kypc". 10-11 xmaccer / [llaranuna A.
B.

Terpans ais nabopatopHbix pabot o gusuke, 10, 11 . / [TapdenteeBa H.A



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Buptyaneabie 1aboparopubie padboTs: https://efizika.ru

Enunas xomnexuust IIOP: http://school-collection.edu.ru/collection/n-t.ru

DrekTpoHHas OMONIMOTeKa HayKa U TexHuka: https://n-t.ru/
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